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" abstract 

“ A aethedoiogy i« proposed fur international geological coirreiTtion studies 

n^sed on LANDSA I~ MSS imagery » Bullard's et at. «edei of coat inental. fit and 
coapat is le sr rui: t«ra i trends be tween So rt Seas t Sraai I and the West A fri can caun- 
terpArti Siit «aten»iec Xineaaeata in the gratilian stuay area are aapped and 
diaetfseed according to thei r regional behavior and relation to the adjacent con*' 
tinental aargln. Among the f i rst concluaiona , correlations were found between the 
Sobral Fedro 11 Lineaacnt and the aegafaulltK that surround the Hctt African 
craton; aad the Pernaisbuco Lineament wi th : the S^aurande re Lineament is Cameroon. 
Ongoing research to roaplete the «e thodologi cai stages will include the mappin;» 
of Che West African structural framework^ reconstruction of the pre-drift puxtle 
and an analysts of the counterpart correlations. 


1 . INTR ODUCTION 

since l 9 / 2 , the I.ANDSAT Hu i t tspec t ra i Scanner System has. been troilrcting 
repetitive data ovt-r global iegton& in the visible and nc^r infrared spectra] 
regi . 

Clobal r*»rconirs has shv^wn Jisjc t iir gRc. I o g j c a 1 t’viMution o( distant rcfi.'lK- 
of : iie world ;i ti 1> c r: a r k e d I y si i ttj i I a . Si u k v i. h i* go n . r a i a <. e p t a n r o i t, o n t i c n I u i 
driji by t he sC: i ent i { i c co.^amn I t y , i;e*'logi’al r c rrt:"^ s t i rm; have bi-tu made betwciTi 
sel<''rivc irifted areas, Srudie? of tills type r m be supiileBM-ntcd by giobai 
LAN i S at sca:'*ning and I taa ge i n t e rp re t a t i on . 


The B r a ?I i -*• * r i f a Gc i lo ^ i c a 1 Co r re » a r i on Piojtci (Condvana Rrojecti deevi' 
opt'd by Che Rrisl’i.n. Instiiuie for Spjfe tic r r..h tlNPL) Inteads to test th- 
application of ’AXi’SAT iraa^’erv f«ir I n l i rna t I ^ = n ,i e ' r< i a t i n siiidicii b-ihcd -.•n i .. 
t iit rt t y o f Co n t i n e n r 4 i D r i f r * 

Tb i a paper presents t ii,* t 1 og i ■ a 1 approarh ti-u hai, L -en ft.l 

Wv ! ! A% rasults .ilrc.i.:y obiaintd and .so^ae preiimira/y fiMW 1 *j j. i ^’nt, - 

d. ruSCl'SSICN OF Ml- TH ^o»0> orv 


The pTc’pesed afv*» ? ‘i ode i y w.ii. based esseiitially ^.n modern ncafis of rI 
data acqui s i t i ><n, a s in the .af>p s i < .i t i t>n of sAt^lJite i cl»rMi I orv t i'. r. ?ie study ^ { 
- rontinent.Tl drll£ and t.* t nics. 


Orbital i: i /I L f u rr’ .s of ti^e L.'iNUSAT type petraif t if ieilettian of r.a ; i i « p»’ . ' i ,i 
uaCa of niost i‘>:rr='mf are. is ol tiie planet . tJi fme t : i ; *■ •; o i o t j oti is e e n 1 ;; R r , 

whiie radioeetfi.‘ res I u tit* o can .‘siifier va r I a i i- n » ♦ jiueh at irs; Iinatiiio 

with Ihe latitude of ihe ir.iy.eii area. !n that sensi , t 'll*. iUudy considered a?< .i- 
alone rough I V the s.iir?* latitnu**. we -issmvfd ( * r'fr ;% »a d i emi r r i . p< m f ei . i ‘ 

I he ri.isie data ?'<??■ -u r r »■ i a t I c* ri £n be i‘ ^ u i v.i I o r; i : pri'vidine. f»‘t spf -rral rtafKii''- 

r«v!dieti nniy t- ri.iiuioJ i n drpe n rii^nt of a t ;irtj =: phe r i r effects and diffi r*nl 

i 4 t i l udi* s . 
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The coni i .nor. C 1 1 laarcirs .Klja«iiit to the *iouth Atlantic art otamunly c‘. avsj- 
fie.J os AClar.tiv typ' (HevZtn, i 97 ^) .is oppo-«d to the Paritic type. While l .he 
first type adjoins deep nee .in it zones of t x p .in s i on , mar*, ins uf the Farifi. 

type are adja-ent to dones of coa le s*:*n ce and thiustinp plates, on the -.esiern 

nariiin of the St-uih .'ae ri c.in cont i nent . For tiie Relh.id p ropns e d, i t is f un% 1 air.cn i a I 
that the cent i ncii r a I nargin.s he of ih.* Atlantic type, whose tefconir proces£»'r. 
were less ;ni%.nse ch m the Pa% ific type and lid not evolve to disfigure 1 hi- ad- 
joining landwjrj ;tr clures. 


Followiiij: the riteii.i that the con l i tie n i a 1 n.ircin be %> f thi* Atlantic tspi 
that .o isociet ;or unnertim; the continents h»* .ippli'.ible and that hANFf»Al dal.i hi 
available, the visual i nt e r p re t a t i on ot iB]ag•^ry and integration %if tecto:. 1% ind 
s t r n c t j r n I d .i u %i c o u I i be p .i t s uc d . 


Preceding the ictuai r e .•< e .1 m' h stat;e, tie lari;i r lineaccnis, prin%ip.il 
stricCnr.ll tendvn.ie-' and difrctenl geological sequen%cs of the Brazilian N;rtl.- 
east Wire tr.ippid. To supp* ri ilie visu.tl i n t e rpi r e l a t i on , three |;eolcigic3i profile, 
wc;*' develcpi.v:; tiic rirst.KW, lioR Natal to Currais Novii.s (Kio v^randc J" N • i t > , 
the se%:ot;d, NS, f roT Scrr.i Talhada (Pernambuco) to Oriis (Ceara) and, the third, 

; roia Oro.s to i ralus (Cear.V), in .i NW direction to Santa Quiteria (Cear.i) in a NF 
di t-*c t lor. . Th.* p r f i I o s p.^rinitlcd the lithological .m .1 structu.al c. ha r ac I c r i z a - 
rie'i ct the principa. locliini*’ groups of the Brazilian Northeast. 


rh(.- sta.;e to f 'Mow w -u I d he de ve I .ipraef) t .•! 1. came i n t e r p re t -1 1 1 vc 

wers tor the .\:tiian aiea , the .1 i it being to rvstru. lure the Condwana se.-.cient. 
usiiR, p ro 1 e I er.t i .1 1 1 . , the grooieiry e f the I re.r t u r .1 1 map of the b r a z i 1 i in - A l r i * 
< oiin t c rp.i r ! s . 
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3 . ST Kl^CTUFAl. rRAMEW Og jC OF THK BHAZUlA N SORTHCAST 


Visunl i ni « rp r«' t ■ t i on nf MHS imagery haa allowed tUv mapping ol ii major 
lint- amenta «tr iking legionally for hundred a of ki lone t era ( Figure 1). There arc 
other fracture linen not ao apparent aa the t'abiigl lineament and Santa Quttrria 
lineament, for each extenaive iineament the regional tecionic behavior concerning 
the prrcaobrian geological acheme end the phyxiography of the adjoining continental 
aargin will be dvacribed. These major iineamnl* are oftrn atrtke*alip in nature 
but aometinea multtplo altpa arc present IHello rt ai., 19i8)* 

Some lines tarnta are poliryclic and therefore cider than 1«800 n.y. as are the 
Pernambuco and Patoa Lineaments. Cabuji Lineament otherwise sccois to be younger, 
its vulcanisn being 2 0*- 30 m.y. old, (Santos, I96H; Ponte and Asmut , 1978). 


3.1 SORFAL-PIDRO 11 LINF.AMENT 


This lineament extends northeast ward over 300 kiionei.ers from Che Parnalba 
Paleosric Basin to th< Rarreirinha Ten ozoic Basin close t«t the Alls title margin. 

Id the Parnalba B.isivi. it appears as a normal faulting system following the Upper 
Valley of Pote Ktvet. Inside the precanbrian area, there arc post -tec toni c gran- 
Pl^iitoids (A50 m.y.) intruded along the lineament strike and some alignments wi 
Tj grabens. The enc 1 os<>w 'vu « c an i c s of thes** grahens arc 430 m.y. or camfa ro-a rdcRi c i an 
age (Almeida et al., 1967). 

■- AC Cbeimmerged ccntincnttl margin, this 1 me ament bounds two diff«.rent 

basin architectures. In the west, the basement is deep and dips laedward. In the 
f east, the basement is shallow and dips seaward (Poole and Asmus, 1978). Thus, the 
line.«ment shows some reactivation in Upper Cretaceous. Upper Cretaceoi.8 marks the 
beginning of WealJenian reactivation of Brazilian Platform (Almeida, 1969). 


3.2 NOVA RUSSAS (TAIA) LINEAMENT 


This linrament is a strike-slip fault extending over 300 kilometers, in a 
precambrian domain. The predominant trend is NNU with a final Nf. inflection 
following the trend of the Sobral-Pedro It Lineament (Figure 1). The south seg- 

is aligned with the Senador Ponpi-u Lineament and controls the Coccoci Cr^.ben 
filled with elastics of Caabru-C rdonic i an age (Aieeida et al., 1967). The Northern 
segment confines locally, tha eastern border of ParnaCha Basin separating the 
Palrr«zoic basin from the granitic zone of Santa Quitfria (Santa '^uitetia Median 
Massive). The structural trends of Curu-Iodr yen dene i a Folded I t (Brito Mcvas, 
1975) are clearly aligned with the Nova Russas Lineament. 


This Lineament comprises several destral transcurrent faults trending 
alcnp, 300 kilometers, I rom Coccoci, al Parnalba Basin border, to the Potiguar 
Crvracfous Basin in the co.ist. Several graiiicaids and mclabasics are present 
along this fault system. Granitoids are elongated to the Kf following the linra- 
.-•ent treading. Almeida (1967) suf.<^enCs that granitoids arc po s t - t c r t uti i r according 
to the radiomrtr c apt-s (4f0 m.y.), supposinK otherwise older age for the 
metahasic (diorile) bodies. The sou»hwesiern st gncni of ihe linrament controls 
I ho southern |.iult o! the (’occoci Crahen. 


. 3.- -lACt'ARlbt 1. lNF.A?-FNr 


Three eutvosi.-t faults »orifor« l Ihii. I i an»i- nt h-tae*r- f rontr I i ^ ^ : i 

S l rt C « • and i> r ^ < l •• a a M a l c ) , ( I i g u n* I ) . 1 !.•* *»<• f a u 1 l - i rc n J K Nf . f r «• rr s * o 

» ii« oa«f I i ne. the I i it »• amr n I i 'i f «• r tisi •] h v f t.-.» I .i u I f ■* ; » n* » • i ’>♦* U i ti % i an ' t 1 1 4 I 

trmdH NS, the wth.-r is the laguuribe f .i»i 1 I Ihnt trends *«NK . T*»*'se sevrr.i) f*ni: 

sh.»v s-ultiplv ■‘lip^T Hlrikt - 1 I ppi ng ar. d thrtiM s I i | i ti r, . 1 »e prmiicnr def). ti. 


3.3 SENADOR POMPKU MNEAMKNr 





of this lliioattcntt which abruptly changoa ih« trend froa f:NF. to KNE, is followrd 
by all acructorat aligttnvnta bctwri'ii Patus hintanii’nt and Jattuarihr Linranrnt. 

This lie f I « c t ion can be aren in the «• lunga ted forns of the granitoid, in ronrorted 
grabens, in the ■Igsiatite foliation and in the Met aacdifii'nt a ry banding. The linea- 
•ant waa reactivated in Upper Cretactoua .ii chough confined to tha wcatern border 
of the Araript Cratareoua Basin • a relavant feature related to the Northern 
Braailian Continental Margin. Ponte and Asmus (197B) described sone horttontal 
dispiaceMenl in the block faulted ayatea of the continental ahclvca cauaed by 
the reactivation of the Jaguaribe I.incAMent . 


3.) PATOS UNKAMF.NT AND PERNAMBUCO LINEAMENT 


These lineaaentff arc the nosl rcr:atkablc elements f roii the northeaster*) 
structural fraMework. Tiiey ate confined to a wide none of EU structural trending 
known aa lh« transversal belt of the Brasilian Platfom. Theae broad lineaaients 
can be drawn out over much of 5oO kilonctcrs from the Parualb'a Basin to the con- 
tintncal border. 


The Patoa L.&ocasient has a final deflection to NE while the Pernambuco 
Lineament follows a sir EU trend. Both lineaments bo*tnd rclevsnt tectonic 

eleMvats of tha Braail;ju N' r ’‘beast c rn . The Pates Lineament limits the Kio Piranhas 
Median Massif (older thav 1,^00 a.y.) from the Pianco Alto Brlgida folded bejc 
lyoungcr than 1,000 si . y . ) . 


The Pernambuco Lineanent bounds partially to the Pe rnaict uco-A I sgoas Median 
Massif from the adjoining Upper Protcrosoir toldc** hell (Brito Neves, 


Both tinssmenls were roactivat’cd in the Early CreC.iceous at can be drawn 
from the imuges. Palos Lineament confines the norrhcin border of Araripe Basin 
while Pernambuco Limameni confines the northern holder of Jatobi Basin. 


Some offshort- fcaiuroa are ailgncd with Chene lineaments. The Paralba 
escarpMenra are aligned alon^ the parallel, the sane latitude as the Patos 

onahcrc lineamer.t (Ponte and Asmus, 1978). Mo significant magnetic anomalies were 
diawn by Fainstein cc al. (1975) offshore of ParaTb.i. The Pernambuco Sramoiints 
and (he Pernambuco Plateau arc aligned wiUi the r**rnambuio Lineament. Painstain 
el a). (1974) link significant magnetic .inoaalics with the Pernambuco Plateau. 

Fitr a time, the alignment of thi se features ware -onsidered only coincidental by 
P*'nte a.id AN»ua (197iJ). The Cabo Magmatic Provinn* (Cobra, 19B7) is emplaced 
closely with the Pernan.bu o l.iroamcnt nr.ii Rccif;*. Path basic vjlcanira an! 
-alkaline grinitcs a ro (he p rcdocii naot rock*;. Aciording to Vandoros (Almtfida et 
a!. 1967) age determinations oi ( abo Granite reveal values of 90 m.y. for the 
event. This suggests that Caho Crnntle mty be the y**ungcsl of the Braiilian 
Platform. Corini ntid Biy.ri ( 1 9 ‘'5) , .imeng other authors, suggest, a aenctic relation 
ship between f’.abo P ro v i ner_ . ;snd Pt rti .mb ucu lineament. 


FIRST COKCU'STONS 


Although Che i n t e rp rc t j t i .in of lANMSAT images over Africa has not been 
developed. » owe preliminar conclusions ran be m.«di h.ised on the reported results 
and available bibltogriphy of Africa: 


The structural ttamevurks di^plaved by ! he Pan^Afriran Cycle in Vvgtern 
Africa (Torqiiati , 19?b) ,inii by the synrl runous event of th« Hrazilian 

Cycle in n« r he.'ist e rr. Brazil, arv tne most secure pirameters in the 
rr con • I ru c I i «>n of a pa 1 eo- coni i ne n t , since they were not affected by 
younger orog**ni»- cycles. 

Four extensive lault zones can bt corrvlatrd according tc the propcxec 
n^'del. The Sobml-Pedro II Lineament rat*, he correla'ed with the NS 
transcurient faults that separate (he no* casedi nent i of the We s t ■* A f r i c an 
Craton (Almeida. 19bf.; Bertrand and Caby, 1 976). Both 1 i r.e .imf* n ( s limit 
rratunic are.i* pirtiaily. ccndit.ons poh t - t e r t on i r rranites and SkSi** 
riated Camh r«i**0rJov i r i an grahens. The Prrnanbiiro Lineament can be 




correlated with the volcanic line of raneroon and the Ngauranderr 
l.ineiaent . The Pernanbuco l.(neni;eiic hea a L rana r u rrrnt chareetrr and 
conditiona Cretaccuua grabena • recent volcanian and young graoitra 
(Cabo Granite). According to Alaeida (1966), Corine and Aryan (1975), 
the Ngauranderr Liocaaieol ia alto t ranacuriena , haa reactivated durine 
Che Cretacecua conditiona grabena and ia aaaociated with young volcanian 
(Cttoeroon volcaniaa). 

7 “ The eatenatve oceanic c rana (o rning faulta are iiot aecure atructural 
cteiienta for corrt* lat Iona eioce their tectonic conditioning clencnta 
are different on both aidee of the Atlantic. Ponte and Aaaua (1976) 
point out that the Atlantic fractured aonra are tangent to the Braxilian 
coast and do not affect a i gni f i cant I y the ^hy a i ug reph I c character of t^.* 
continental nargin. In equatorial Africa, on the other hand, they 
condition < .ioita of aeveroi Crelaceoua baaine ( To| 0 *Dnhoney , Abidcan 
and the Ben*. freugh) without affecting significantly the entenaivc 
African lineaaenta (Dclteil et a 1*» 1976 ; Corin'i nod Bryan, 19>5) . 

4 - The fcructural directlona of Serido fold he 1 c (HE) (Brito Bevca,l 9 75) 

and of Dahoney fold belt (NS) (Cahen, 1961) are coopetiblc when the 
continents aro fitted. 

5 - Gooch ronological data compiled from bibliographical sowreea sbov cerrela 

* tiona that certify the continoity of the tectoo.. events between both 
continence. The Eaa*Africnn tectogenesia it correlafable with the 
Brasiliano and the Cburnean tectogeneaie with t rensasia con i an (Cahen and 
Snalling, 1966; Clifford, 1970; Almeida et et. 1973). Two tectonic 
cycles affected the precembeien rocks hotweon Becife and rortsless, 
likewise, two cycles affected the precambriao rocks breveen Cameroon 
and Ghana. The synchroaiim between events as well as the similarities 
between the structural tendenciee when the pre*drift scheme is tkclthed 
indicate that the pre-drift hypothesis is a perfectly verifiable fact. 

In that, continental drift ii .i verifiable fact, and the contincotal margin 
is of the Atlentic type, it appears *o be feasible to develop scudies of interna- 
tional geological correlations with LANDSAT inages. 
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Ongoing research will complete the final 'tages proposed by the methodology. 
They can be drawn .is (ollnws: 

1 - To mnp the <«tructural f rstaework of Ue'torn African herween Cameroon and 

Ghana using MSS im-ngcry, channel ** .ml 7, 1; 1,000,000 scale. 

2 - To fit the counterparts base.1 on their structural fiamework and on 

Dullard’s fittinp model. 

I - To (it the lANDSAT mosaics from the centin‘»ital t ntin t e r p .i r t s . 

4 - To analyte the correlation aupportrvi by teetonii and lithoiegi«4l data. 
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